aerating the cultures in the dark at 25 "C. Although glucose is better than sucrose as a carbon source for Coprinus (e.g. Moore, 1969) , it strongly repressed NAD-GDH activity in the fungus (Fawole & Casselton, 1972; Stewart & Moore, 1974) , and so sucrose was used to minimize this effect.
Preparation of cell-free extracts. Mycelial pellets were collected by filtration through four layers of muslin and washed with water. In a preliminary experiment it was found that there was a substantial loss of GDH activity in mycelia stored at -20 "C even for one week. Therefore, fresh mycelia were used in subsequent experiments. Mycelium was homogenized at full speed for two 90 s periods using a Virtis S45 homogenizer (Techmation, Edgware, Middlesex HA8 8JP) cooled in ice. The extractant was as used by Fawole & Casselton (1972) . The crude extract was centrifuged at 30000 g for 20 min at 2 "C. The clear supernatant was dialysed for about 16 h at 2 "C against three changes of the extractant: before use, the dialysis tubing had been boiled for 20 min in 10 % (w/v) sodium carbonate and then rinsed in tap water followed by distilled water (Smith, 1968) .
Enzyme assays. GDH was assayed at room temperature by measuring the oxidation of either NADH or NADPH at 340 nm in a Gilford 2000 automatic recording spectrophotometer using the reaction mixtures of Fawole & Casselton (1972) . Proteins were precipitated with ro % (w/v) trichloroacetic acid (TCA), washed once with 5 % TCA and then twice * Permanent address : Department of Botany, University of Ibadan, Ibadan, Nigeria.
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On: Thu, 13 Dec 2018 23:03:51 282 Short communicat ion with ethanol. The precipitate was dissolved in 0.1 M-NaOH and the protein was determined by the method of Lowry et al. (1951) ~ using bovine serum albumin as standard. Specific activities of GDH were expressed as nmol NADH or NADPH oxidized min-l (mg protein)-l.
Polyacrylamide gel electrophoresis. This was carried out by the method of Davis (1964) with the following modifications. Experiments were done at room temperature, but the electrode solution container was immersed in a cold bath at o to 4 "C. The concentration of the main gel was reduced to 5 % acrylamide plus 0.17 % methylene bisacrylamide. The sample (200 ,ug in 0.2 ml) was mixed with 40 % (w/v) sucrose instead of using a sample gel, and then layered on the spacer gel. A constant current of 2 mA per gel was applied for the first 15 min and then increased to 5 mA per gel for 2 h, during which time the reference bromophenol blue dye migrated to about 6mm from the end of the gel. Gels were 75 mm long.
The gels were either stained for protein in I % (w/v) Coomassie brilliant blue in 7 % (v/v) acetic acid, or stained for GDH activity. In the latter case, gels were first extruded into cold 0.1 M-TrislHCl buffer, pH 9-5 for 30 min, and then stained in a freshly prepared incubation mixture for 15 min at 35 "C. The incubation mixture was modified from that of Laycock, Thurman & Boulter (1965) and contained: 0.1 M-Tris/HCl buffer, pH 9-5; sodium glutamate, 50 mg; NAD+ or NADP+, 10 mg; N-methylphenazolium methosulphate, I mg ; ~-(~,~-dimethylthiazol-~-yl)-~,~-diphenyltetrazolium bromide, 5 mg ; in a total volume of 10 ml.
Partial puriJication of enzymes. All operations for the partial purification of GDH were carried out at o to 4 "C ( Suzuki, 1969) . The suspension was stirred for 15 min, and the gel was recovered by centrifuging at 10000 g for 10 min, and washed once with 0.05 M-phosphate buffer, pH 7.65, plus I mM-P-mercaptoethanol. The enzyme was eluted from the gel by stirring for I h with 5 ml 0.1 M-phosphate buffer, pH 7.65, containing I mM-P-mercaptoethanol. After centrifuging the suspension at 20 000 g for I 5 min, the supernatant was separated and the pellet was again stirred for two I h periods each with 5 mlo.2 M-phosphate buffer, pH 7-65, containing I mM-P-mercaptoethanol, followed by centrifuging as before. The three eluates were pooled and then dialysed as above. Attempts to concentrate the enzyme using polyethylene glycol resulted in reduced enzyme activities, a result similar to that reported by Dennen & Niederpruem (1967) using Schizophyllurn commune.
RESULTS AND DISCUSSION
Most of the NAD-GDH and NADP-GDH activities of C. cinereus were found in the same 35 to 55 % ammonium sulphate fraction (Table I) . Both enzyme activities showed a single band after electrophoresis, the NADP-GDH band being more distinct than the NAD-GDH band. The difference in the intensities of the bands could be due to an instability of NAD-GDH under the conditions of electrophoresis, as has been observed in Neurospora crassa (Kapoor & Grover, 1970) . A faint band developed below the NAD-GDH band long after the normal incubation period and was greyish, in contrast to the normal purple GDH bands. When glutamate, NAD or NADP was omitted from the incubation mixture, no band appeared on the gel. The two stained enzyme bands coincided with two bands observed when gels were stained with Coomassie brilliant blue. The electrophoretic study of the partially purified enzymes confirms the existence of two distinct enzyme proteins. An indication of high molecular weights for the two enzymes was observed when the concentration of acrylamide was increased from 5 to 7%, but with the same 0.17 % methylene bisacrylamide. After 2 h in 7 % acrylamide, NAD-GDH migrated only I mm and NADP-GDH only 1.6 mm from the top of the running gel.
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However, after 2 h in 5 % acrylamide, NAD-GDH and NADP-GDH migrated 18 mm and 34 mm respectively. Although no attempt has been made to estimate the molecular weight of GDH in C. cinereus, the enzyme is known to be a large molecule in N. crassa (Blumenthal & Smith, 1g73) , bacteria (Yarrison, Young & Choules, 1g72), animals (Cassman & Schachman, 1971 ) and higher plants (Chou & Splittstoesser, 1972) .
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